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SUPPLEMENTAL DECLARATION OF DOREL MARICS NECSOIU 
AND DECLARATION OF BRANDI WINFREY 
SPBMITTED PURSUANT TO 37 CJJL 8 LUl 

We, IXm:^ Marius Necsoiu and Biandi Winfiey, hes^y decJaie and state that: 

1. We are coHnvoitcnrs of the subject matter aod daims of the above-referenced 
patent qjplicatton entitled IttfonmaHou Sharu^ System for Geogrt^hic Data, filed cm 
December 1, 2003 (fte "Appiicstion"), and having apriority date of Jannaty 13, 2003. 

2. Hie Examiner has r^ected Claims 1-14 under 35 U.S.C. § 103(a) in an Office 
Action mailed June 7, 2006. Hie rejection was based on Publication **Metadala and GIS: An 
ESRI White Papei^, published on October 2002 (hereafter ESRJ). 

3. ihe inventi(m that is the subject of the Claims 1-14 and newly ^ded Claim IS was 
both conceived and leduoed to i»acttce before October 2002 (the ^UcaticHi date of ESRI). 
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4. Sudi ooiicq>tioii and leducticHi to practice is evidenced by the invention Disclosure 
(induding the Descrii^ioa) attached as Edutrit A. We signed the cover page of the Invention 
Disclosineon August IS, 2002, after &e Description (pages 1-8) was con^ Tbelhvmtion 
Disdk>suie foDy desoibes Ae subject matter of the datms of the above-refereooed patmt 
fljuplicatiofli. 

5. The Invoition Disdosure was duly sulmiitted to the Leg^ Department of Sk>uthwest 
Researdi Institute (SwRIX as evidenced by the notation 'iSate Received 08/15/2002'' at die top 
of the form. It was duly lecdved by SwRI legal peisonnd and assigned an internal invention 
disdosuxe number, whidi indicates tbat die recdving l^al persotmd indeperutettly verified the 
date of receipt These events were all in accordance with ^andaid procedure in place at SwRI 
for invention disclosure. 

6. The oonoqrtion date redacted fiom Item 4 of the cover page of the Invention 
IXsdosme is pdor to all other dates on die faivendon Disclosure, and in particular, prior to the 
filing date of ESRL 

7. The reduction to practice of the invention is refmed to as The Olynqpus DISS system, 
and its implementation is refored to by that name throug^ut Exhibit A. 

7. The invention was reduced to practice, as wdl as ooncdved, prior to October 2002. 
Exhibit A contains screm^ots of displays gpnecaled by software that implements the nxveotion. 
The screenshots are filled widi actual data, proving that die invention was operationaL The 
scieenshots also indude a copyright nodoe for "Olympus vl.OO lasted iqKlated 01/25/02^, fiirther 
(Koving that the invention was reduced to pracdoe. 

8. It ^ould also be noted that Exhibit A describes die invention as beir^ reduced to 
practice. Specifically, die invaation is desoibed as software that ''runs'*, Le., is being executed 
on hardware. For example, on page 2 of the hivention Disclosure, it is stated diat **die system 
was developed and tuns" on a certain platfcmn. Also, diat it ""currendy runs'" on a ostain 
operating system. 
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9. As furth^ evidence of reduction to practice befi^ 

desaibing the status of the inveafion. Tluslett^ is dated September 13, 2002, is authored by our 
enployer, Southwest Research Institute, and dearly refers to die same invendoa as does the 
Invention Disdosuie (die Olympus DISSX The letter states that prograinming and internal 
testing of ifae system has been oon^il^ed**. 

10. All wodiL on the invention was perfoimed in San Antonio, Tffias. 

11. We herd>y declare that all statraxents made herein of my own knowledge are true 
and diat all statements made on infbnnati(m and belief are believed to be true. Further, we 
declare that these statonents are made widi die knowledge dial wiUfiil &ise statem^tts, and the 
like so made, are puni^iable by fine or imprisonment, or bodi, uoder Section 1001, Tide 18 of 
the United States Code, and diat such willful fidse statements may jeopardize the validity of die 
AppUcation or any patent issuing dtereon. 
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INVENTION DISCLOSURE* 

1. Title: Olympus Data and InfOTination Sharing System (Olympus DISS) Docket No. X,^^^ 

DateRec'd 



2. Object: Olympus DISS is an intranet web-based geographical data and information sharing system that allows access 
to data at its source. Olympus uses established data standards, provides a flexible mechanism to build 
applications upon, and supports output of geographic data in multiple and clear ways. 



3« Name of inventor(s) (typed): Dorel Marius Necsoiu (derigng), Brandi Winfrey (web page developer) 
4. bate first constructed or formulated (if ^licable): August 2(X)1 



S. Previous or planned publication or public discbsure: US. Nuclear Regulatory Commission, Internal Meeting, Rockville, 
Maryland. August 8, 2(X)1 

OLYMPUS— A Readily Implemented Geographic Data and Information Sharing System 

Title 

EOS (to be presented at 2002 Annual 

Fall Meeting, December 2002) 



Name of Publication 



Vol. 



Issue 



Fage(s) 



Date 



INVENTOR(S): (I) (We), Ae undersigned, certify that (I)(We) first conceived the within invention on 6/26/2002 
and that it is fully described in th^^ecflached disclosure on pages numbered consecutively 1 through _8 



Signature in fiiU 
Signature in fiiU 
Signature in full 




Date ^//r/rPJi 
Date ^/^SyjO^ 



Date 



WITNESSES: We» the undersigned, certify that the invration described in the attached disclosure was explained to us 
and that we understand the \ 



Signature in fiill 
Signature in full 
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8. □ The described invention was flof conceived or fiist reduced to piw 

project 

IS The described invention was conceived or first reduced to practice as the result of work on a sponsored research 



project 

Project No. 20.01402.471 



Contract No. NRC-02-97-009 
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Olympus Data and Infonnation Sharing System^ (also know as Olympus DISS^ and Olympus^ is an 
intranet web-based geographical data and infonnation sharing system that allows access to data at its 
source. Olympus^^ uses established data standards to provide a flexible mechanism to build applications 
upon and outputs geographic data in multiple and clear ways. 

The system software is centralized, using several software components (Figure 1): 

- a Commercial Off the Shelf (COTS) software component, ArcCatalog, produced by ESRI. Inc. 
(www.esri.com) : 

- two public domain packages, MP and Isite information system* produced by USGS (www.usps.pov) and 
CNIDR (www.cnidr.org ). respectively; 

- one public domain CIS visualization software, Arc Explorer, produced by ESRI, Inc; 

- an in-hbuse software component. Harvester, produced by CNWRA. 

The search and retrieval mechanism is querying a metadata database, having each record associated with a 
specific geographic dataset. Olympus^ can ingest metadata associated with a variety of geographic 
datasets in binary formats, including but not limited to ESRI GRID, ERDAS IMAGINE, TIFF, MrSID, 
JPEG, BIL, BIP, BSQ, Windows Bitmap. GIF, ERDAS 7.5 LAN, ERDAS 7.5 GIS, ER Mapper, ERDAS 
Raw, ESRI GRID Stack File, DTED Level 1&2, ADRG Image, ADRG Overview, ADRG Legend, PNG, 
NTIF National Imagery Transfer Format, CBB, CADRG or CIB Frame. Data operator(s) make their data 
and metadata available to Olympus™ by placing it in a designated repository area- Periodically the 
Olympus™ system harvests metadata and automatically builds an index and a relational database with 
metadata information. 

Olympus™ provides Spatial (Geographic), Keyword, and Temporal search and retrieval capability for an 
in-house repository of geographic metadata. It does this through a web-based graphical user interface. 
This user interface consists of a login page (Figure 2), search page (Figure 3), result page (Figure 4), and 
metadata pages (Figure 5). 

The three options under search page - Spatial, Keyword, and Temporal - may be selected independently of 
or in conjunction with each other to better define the user's search. If an error has been made in the 
selection process, tiie user can Reset the page back to its original default values and begin selecting again. 
After making all of the desired selections, the user has the option to set the maximum number of responses 
to view on the result page before finally submitting the query. 

The result page (Figure 4) lists the tenn(s) queried for, the number of matching records found, the number 
of records currentiy being viewed, and the titles and links to metadata describing the available data. From 
this page, the user can go to tiie metadata page for each geo-dataset (Figure 5). Each metadata page 
provides information of how to download data. For a quick visualization, a version of the original data is 
provided in a format compatible with Arc Explorer, and ESRI GIS free viewer. 

The ArcCatalog component of the Olympus™ system allows users to look for the map tiiey want to print, 
draw a coverage or page using the values in a table and determine the coordinate system of the geogn^hic 
data. ArcCatalog provides the metadata editor that is used to document any new added set of geographic 
data. The Catalog will fill in as much information as it can using the data properties, however the user will 
need to fill certain descriptive data in a few specific fields such as the dataset abstract, purpose, point of 
contact or calendar date. Inherent metadata, which is metadata tiiat is delivered fi-om the data, is generated 
automatically. 
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Hardwaie and Software Requiiements 

• Target platform(s): 

The system was developed and runs on Silicon Graphics workstations. The Graphical User 
Interface was developed on Windows and can be run on any platform with a web browser QE) 
application available. 

• Operating System(s): 

Olympus^ currently runs on SGI Irix, but can be ported easily to other platforms such as NT and 
Linux. 

• Programming language(s): 

Java, JavaScript, HTML, VB and PctI 
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Figure 1 OHympiis DISS^ - Systnn Components: and Data Flowf 
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Figure 2 User Interfoce - Main Page 
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Figure 3 User InterfEwe • Sieardi Form 
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Search Results 
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Figure 4 User Interface Results Page 



INVENTION DISCLOSURE DESCRIPTION 

Page No. 7 of 8 




scription 



Arc/Info coverage of Nevada Test Site Geologic Faiil&i 
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Keywords 

TihQme: Arc/Info coverage of Nevada Test Site Geologic Faults 
Place: Nevada Test Site 
Stratum: None 
Temporal: None 

Description 
Abstract 

This coverage contains line features of Nevada Test Site Geologic 

FOJltS. 

uses- Forty years of geologic investigations at the Nevada Test Site 
(NTS) have been digitized. All geofogic information that:: (l)has 
been colfectedj and (2) can 6e represented on a map within the map 
borders at the map scale is inciiid^d in the map digital coverages. 
The above coverages are attributed with numeric yaiues and interpreted; 
ihfomiatlCNfi. The entity files documented below show the data associated 
with each coverage. 



Purpose 

Supplementary tnformation 
Download data for visualization 

• reSRI ShapefileV' htto: //iQ/data/westusa/nv/Q!Scd/cQvers/tectQn/ntsfltu.zlP 

• (Arc/Info Interchange): httn!//to/data/westusa/nv/Qificd/covers/tectQn/ntsfltu.eOO 
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Olympus DISS^ allows for fast and easy access to a centralized geographic data repository, as well as better 
data management at minimal cost for the implementation and operation of the system. Olympus DKSS^ could 
significantly reduce or even eliminate redundant geographic data. In the Olympus DISS^, metadata records 
are the basis for searching and retrieving geographic data. 

Claims: 

a) Olympus DISS^ has a modular structure, data/metadata flow model and software interface that allows 
archiving and retrieval of geographic data at its source. 

b) Olympus DISS^*^ is an inexpensive turnkey solution for managing geographic data. 

c) Olympus DISS^ combines the capabilities of the powerful metadata management tool provided by ESRI*s 
ArcCatalog with the flexibility, scalability and low cost of the Isite, MP, and Harvester packages. 
ArcCatalog does not have a repository or metadata server, so it lacks the capability for distributed 
structured metadata search that is provided by Olympus DISS^. By combining Isite, Harvester, and 
ArcCatalog, users can benefit not only from the strengths of each tools but also from their synergy. 

d) By using ArcCatalog capabilities, the time and resources required for entering/managing metadata records 
is reduced. 

e) Olympus DISS^ standardizes the online access to CIS data. This provides a quick way to visualize and 
manipulate geographic data by providing it in a univmal format (.shp - vector and .sid/.tif - raster) that is 
easy to open in a variety of geodata viewers such as ESRI's ArcExplorer. 

f) Real time capability of searching and retrieving metadata and geodata. 
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September 13, 2002 
Contract No. NRC-02-97-009 
Account No. 20.01402.471 



U.S. Nuclear Regulatory Commission 

ATTN: Dr. Philip S. Justus 

Office of Nuclear Material Safety and Safeguards 

TWFNMailStop7C6 

Washington, DC 20555 

Subject: Status of the OLYMPUS Data and Information Sharing System^ 
Dear Dr. Justus: 

This letter Is intended to bring you up-to-date on the current status of the OLYMPUS Data and 
Infonnation Sharing System™ ( OLYMPUS DISS™). This system is designed for the storage, 
cataloging and retrieval of geographic inforrnation. It has recently been modified to allow for the 
storage and retrieval of non-geographical graphical information (e-g., photographs, tables, charts, 
graphs). This latter option is Intended to facilitate the NBC's program in Public Outreach, but 
should be of value to other parts of the High-Level Waste program as well. Ail programming and 
intemal testing of the system has been completed. To date, 763 records have been entered into 
the online part of the system and 531 records have been entered into the offline portion of the 
system. The non-geographic (i.e., outreach) section contains 77 online reo^rds^ We are ready to 
brief NRC staff and provide a demonstration of the OLYMPUS DISS™. 

We would like to demonstrate the OLYMPUS DISS™ in eariy October. At that time we can discuss 
NRC access and utilization of the system. If you have any questions, please contact me at 
210-522-5183. 



Sincerely yours. 





H. Lawrence McKague 
Element Manager, GLGP 



rae 

Attachments 



cc: 



J. Unehan 
W. Reamer 
J. Schlueter 
D. DeMaroo 
□.Riffle 



B. Meehan 
J. Greeves 
S. Wastter 
ICStabiein 



L Campbell 
C.Trottier 
J. Trapp 
N. Coleman 



W. Patrick 
CNWRA Directors 
CNWRA Element Managers 
M. Necsoiu 

T. Nagy (SwRI Contracts) 



D^GLGP GroupVetters\8ds\Olympu&-09-13-2002.wpd 




Washington OfQce • Tmnbrook Metro Plaza #210 

12300 Tvvinbrbok Parkway • RockviUe. Maiyland 20852-1606 



CAPABILITY DEVELOPMENT: 

OLYMPUS 

THE CNWRA'8 DISTRIBUTED DATA 
AND INFORMATION SHARING SYSTEM 

Author Marlus Necsoiu 

TABLE OF CONTENTS 

1. BACKGROUND AND RATIONALE: RECOGNIZING THE NECESSITY FOR THE 
DEVELOPMENT OF A DATA AND INFORMATION-SHARING SYSTEM AT THE 
CNWRA 

2. PROJECT OVERVIEW 

2.1. Generating metadata 

2.2. The Oak Ridge National Lat)OFatory's Mercury system 

2.3. Steps in creating the system 

3. BENEFITS OF THIS PROJECT TO CNWRA AND SWRI. 

4. REQUIREMENTS FOR THE PROOF OF CONCEPT 

5. ACKNOWLEDGEMENTS 

6. BIBLIOGRAPHY 

7. APPENDICES 



1. BACKGROUND AND RATIONALE; RECOGNIZING THE NECESSITY 
FOR THE DEVELOPMENT OF A DATA AND INFORMATION-SHARING 
SYSTEM FOR GEOSPATIAL DATA AT THE CNWRA 

Electronic Information technolo^ has t)ecome a crucial component of k)usiness, 
government and other organizations. In this technology era, many enterprises are 
moving away from the perception that their information repositories are only a tool for 
decision-mal<ing. The most important asset has become the knowledge4)ase itself. 

Faced with the difficult task of managing information garnered during its entire 
operational life span, as well as creating a knowledge-base system that will allow 
researchers to quickly and easily search and access a variety of data, the CNWRA 
initiated tasks to identify the requirements for designing such a system. The key design 
criteria are: 

a) The system should allow ingestion of difforent data formats (i.e., raster . vector - 
shapefjles/ooverages, and tabular data); 

b) Maximize our investment; the system should be "self-enriching". The collection of 
data requires a considerable investment of time and money. To reduce this 
investment, the system should have a friendly interface. Handling data should be as 
simple as accessing the Internet, so the researchers could focus on analyses or 
algorithm development, rather than on fonnat conversions that can take so much of 
their time. 

c) Maximum exposure; to get maximum value, the system should include the ability to 
access data ovw the Intranet and, if necessary, Internet 

d) Controlled access; the designed system should provide a way to determine and 
control how and to whom data and services are delivered. Each researcher that is 
building datasets should have programmatic control as to whether their data 
holdings are accessible to only CNWRA/NRC or are made available to general 
public. 

e) Scalable System: the system should be easily scaled to meet new and continuing 
demands. 

In addition to the key design criteria this system should: 

• Encourage and establish the use of best practice in the production of high quality 
data, information, products and sennoes. 

• Increase the diversity and breadth of users and uses of CNWRA's data, 
information, products and services. 

• Stimulate cooperation and a coordinated, integrated approach to spatially related 
policy issues, by fadiitating data sharing. 

1 



• Ensuring that data and information are readily accessible and easily exchanged 
between CNWRA users, CNWRA and NRC, and where appropriate, to the 
general public. 

The proposed name for the distributed infpmiation sharing system (DISS) is Olympus 
(after a mountain in Thessaly that in Greek mythology is the abode of the gods). 
Olympus can be envisioned as a vanguard in transforming CNWRA to a knowledge 
base enterprise. CNWRA Is staffed by knowledgeable workers who create, circulate 
and exploit information. This information is a significant component of the organization's 
accumulated intellectual capital, in electronic form. Just finding data could be a chore 
without a systematic organization of it. 

1. PROJECT OVERVIEW 

2.1. Generating metadata 

One of the key-component of the proposed geo-informatton infinastructure is the spatial 
metadata. Metadata or meta-information is descriptive infomnation about the content, 
quality, condition, provenance and other critical characteristics of a data set. Metadata 
could be also described as a common set of terminology, deflrung (potentially disparate) 
data to facilitate consistent collection, indexing, querying and publishing (Appendixl ). 

Metadata will: 

(1) facilitate identification of data by search and retrieval mechanisms, based on user's 
selection criteria, e.g. the "card catak)g" type of descriptive information about a data 
set, and 

(2) assist a user to fully understand the data content and evaluate the usefulness of it, 
i.e. dataset documentation. 



Figure 1 illustrates the role and position of metadata in a generic geo-information 
Infirastructure. The internal user with the dual role as creator and user of metadata, will 
be able to search /browse all non restricted metadata. The data warehouse consists of 
a relational database plus one or more ftp/http servers that host the geodata. 
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Figure 1. Metadata role and position In a geo-information infrastructure. 

All spatially related data will be documented using the Federal Geographic Data 
Committee's (FGDC) Content Standard for Digital Geospatlal Metadata (CSDGM 
Version 2 - FGDC-STD-001-1998). This standard was developed from the perspective 
of defining the information required by a prospective user (FGDC, 1 998) to: 

- determine the availability of a set of geospatlal date, 

- determine the fitness of the set of geospatlal data for an intended use, 

- determine the means of accessing the set of geospatlal data, and 

- successfully transfer the set of geospatial data. 

If data were obtained from remote sensing sources the FGDC's Content Standard for 
Digital Geospatlal Metadata: Extensions for Remote Sensing Metadata yn\l be used as 
well. This standard Is currently under public review through August 31 .2001 . 

There will be a set of editing tools included as a component of the proposed Olympus 
DISS, that will assist staff in the process of categorizing their data (defining metadata) 
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and to compile it into FGDC compliant fomiat. The numbering scheme assigned by 
these tools will be the same numbering scheme used in the FGDC Content Standard for 
Geospatial Metadata Woricbook (FGDC, 1998). 

Typically, providing data sets to the public is a very labor-intensive and expensive 
endeavor. The original paradigm of the proposed Olympus DISS resides in the fact that 
all CNWRA technical staff will contribute in generating information records. Therefore, 
each researcher will process and organize data as well as create searchable keywords. 
To fediitate this process, examples, templates, a glossary of terms and a tutorial will be 
available, via the user intertece. By distributing the workload, the actual monetary and 
labor expenditures are effidently distributed among the staff familiar with their own data. 

The metadata with its logical model will be translated into an implementation schema in 
extensible Markup Language (XML). This allows the metadata to be directly viewed 
using commonly used and publidy available web servers and search engines, as well 
as possible use as input for a metadata harvester/parser to populate a local database 
(Figure 2). 
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Figure 2. Proposed CNWRA Olympus Data and Information Sharing System 

(CNWRA DISS) 



A web-based interface will allow an effortless data access and interpretation regardless 
of the computer or operating system used. These are several options for design of a 
search and retrieval interface. One example, based on the Federation of Earth Science 
Information Partners (FESIP. 2001) template is presented in Figure 3. 
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Metadata from CNVi/RA Olympus Web site. Powered by ORNL Mercury . 




Figure 3. Olympus DISS * example of a typical search page design 



2.2. The Oak Ridge National Laboratory's Mercury system 

Distributed DISS has been successfully implemented to other research facilities. The 
Mercury System was designed by Oak Ridge National Laboratory (ORNL) from a large 
variety of tools, concepts and ideas regarding data and information sharing systems. 
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What are the characteristics of Mercury that make it attractive for our project? Mercury 
provides a easy to use powerful data management tool that easily handles dynamic 
data, yet is inexpensive to operate and maintain. 

Mercury is a Web-based system designed to search for metadata and to retrieve 
associated data. It was selected as an ESDIS prototype project by NASA and is used in 
a variety of US government projects (ORNL, 2001 ). Mercury incorporates a number of 
important features: 

- Puts control in the hands of investigators or other date providers; 

- Is relatively inexpensive to implement; 

- Is implemented using Internet stendards, including XML; 

- Supporte international metedate standards, including FGDC; 

- is compatible with Internet search engines. 

• The harvesting and index mechanisms are based on COTS software, including Blue 
Angel Technologies' MeteStar® producte and Hummingbird's Fulcrum 
SearchS^rver®; 

- The metedate editor is public domain software. 

Mercury's concept is to keep data and metedate (describing the date) local on a 
provider's machine (Macintosh, UNIX, and PC). The date providers simply use the 
metadate editor to document their date and activate a local web serv^ (no special or 
licensed software is needed to provide the documentation to Mercury). 

The proposed CNWRA Olympus DISS design is similar but not identical with the 
Mercury paradigm. Owing to the internal architecture and diverse activities of the 
CNWRA environment, the harvesting mechanism will be implemented and service 
metadata files located on different directories but on only one central repository 
system. In addition, Olympus will allow both metadate and data files to be uploaded the 
only constraint wilt be that metedate content should point where the new location of data 
will reside on the CNWRA system. 

Figure 4. presente the conceptual design of the Olympus DISS using the ORNL's 
Metedate editor and several commercial and public domain software packages such as: 
NOAA's Metedata Collector, USGS's mp Metedate Compiler, the Blue Angel 
Technologies' MetaStar® products and Altaviste SearchServer. Appendix 2 Includes 
snapshots of the Olympus main page, Olympus login page and Olympus Metadate 
Uploacter/Editor. 
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Figure 4. Proposed CNWRA Olympus DISS having as metadata uploader, the 

ORNL's Metadata editor 



2.3. Steps in creating the system 

All steps in the process will be planned and implemented following CNWRA TOP-18 
guidelines. * 

a. Define the logical models for metadata content of vector/raster and Tabular spatial 
datasets Based on the FGDC standard; 

b. Define the hardware infrastructure for creating the central metadaUi and data 
repository; 

c. Create a hierarchical access of the metadata repository for CNWRA users; 

d. Customize the ORNL's Metadata Editor for heterogeneous data types, providing a 
convenient way to enter Information for each generic data type; 

e. Create an initial set of metadata files as a component of the West Valley 
Demonstration Project (an example of WVDP metadata is presented in Appendix 3); 
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f. Purchase and oonfigure the XML Metastar Server and several other index servers. 

g. Create GUI Java and non-Java based search and retrieval interfaces 

h. Add critical functionalities to the system, by including additional tools for visualizing 
data. One addition could be the CNWRA's distributed data visualization tool (PI. T. 
Eisenhut, E.Bachta, H. Thomas and S. Mohanty) or ArcExplorer - a fireeyware software 
from ESRi 

j. Expand the system capabilities by creating a hierarchical mechanism of storing the 
data. Based on demand, the proposed system will deliver current mission-critical data in 
real and near real time. Some geospatial data could be archived on a high capacity slow 
response system, similar to the existing OVD server, and some could be stored on a 
digital library such as ATL P1000. The tape library could have one or two robots suid 
could employ OLT7000 - high capacity magnetic tapes (i.e., 35G uncompressed or 70G 
compressed tapes). 

3. BENEFITS OF THIS PROJECT TO CNWRA AND SWRI 

There is a simple way of expressing what an enterprise is seeking today: competitive 
advantages through simple, organized and rapid access to knowledge. Benefits to 
CNWRA expected to accrue by developing the proposed Olympus DISS, will Include: 

• A easily accessible central data repository for all CNWRA geospatial data; 

- Better data management at the group and division level; Researdi machines such 
as Pluto or Vulcan will be efficiently used just for research and analysis and not for 
long-temn data storage; 

- OA control; 

- Redundant data will be reduced or even eliminated; 

- A fast/ convenient way of accessing geospatial data. Data will be converted to a 
format easily operable with existing CNWRA licensed software; 

- The weekly ITC backups will be mors efficient in time and space requirements, 
since will serve only the current research data; 

- If successful, the system could be Implemented at other SwRI divisions, promoting 
data sharing between divisions. 

- The costs envisioned in implementing this system are minimal. 
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4. REQUIREMENTS FOR IMPLEMENTATION OF THE PROOF OF 
CONCEPT 



Immediate requirements 

a) A dedicated Windows NT server with local administrator privileges; 

b) XML Server and Metadata Database Server (Metastar produced by Blue Angel 
Technologies); 

c) Purchase and installation of the following software packages: Perl Builder, Indigo 
Perl (free), XML Sp/, Search Server (Hummingbird); 

d) One part-time web designer/programmer; 

e) ITCsu(HX)rt 

Long term requirements 

a) Three part time/ full time students (two having training in Computer Science for 
developing the GUI interface and software developing issues, and one with earth 
science training in Geology/Geophysics/Hydrology to create the metadata sets); 

b) Digital library for near-time data access and a Data Management Software (i.e., 
Veritas or Networicer). 
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Appendix 1 



The Value of Metadata 

Two very similar paintings of circus perfbmiers by Picasso from 1904 are put on the 
auction block; one brings tens of millions of dollars, the other hundreds of thousands. 
What is the diffierence? In one case, the ownership of the painting can be traced 
through sales slips and auction house records back to the estate of Picasso's dealer. 
The other painting appeared suddenly on the art market. It looks almost identical, but 
lacking documentation, how can one be sure if s authentic? 

Just as a work of art can change hands many times, so can geospatial data. Once 
created, data can travel almost instantaneously through a network and be used for any 
number of different kinds of spatial analysis. Thus transfonmed, these data can be 
retransmitted to another user. Change is the essence of geospatial data in a networked 
. environment. The word metadata shares the same Greek root as the word 
metamorphosis. Meta means change and metadata, or "data about data" describe the 
origins of and track the changes to geospatial data. 

VWiat are Metadata? 

The concept of metadata is familiar to most people who deal witii spatial issues. A map 
legend is pure metadata. The legend contains infonmation about the publisher of tiie 
map, tiie publication date, the type of map, a description of the map, spatial references, 
the map's scale and its accuracy, among many other tilings. Metadata are simply that 
type of descriptive information applied to a digital geospatial file. They're a common set 
of temns and definitions to use when documenting geospatial data. Most digital 
geospatial files now have some associated metadata. 

Why txyther with Metadata? 

Metadata helps people who use geospatial data find tiie data ttiey need and determine 
how best to use it. Metadata benefit the data producing organization as well. As 
personnel change in an organization, undocumented data may lose tiieir value. Later 
workers may have littie understarKiing of tiie contents and uses for a digital data base 
arKi may find tiiey can't trust results generated from these data. Lack of knowledge 
about ottter organizations' data can lead to duplication of effort. It may seem 
burdensome to add the cost of generating metadata to the cost of data collection, but in 
the long run its wortii it. 

How can Metadata be produced? 

The information needed to create metadata is often readily available when tiie data are 
collected. A small amount of time invested at tiie beginning of a project may save 
money in the future. Data producers and users cannot afford to be without documented 
data. The initial expense of documenting data cleariy outweighs tiie potential costs of 
duplicated or redundant data generation. A recently developed metadata standard 
provides a systematic way to collect metadata. 
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Why use a standard? 

When producing a map. the cartographer must organize all the descriptive infonnation 
that goes Into the map legend in a particular fonnat. Titles are put in a specific place, tic 
marks are made a certain way, meters may be used instead of feet, and so forth. A 
metadata standard is simply a common set of tenns and definitions that describe 
geospatial data. 

What standard should be used? 

The Federal Geographic Data Committee (FGDC) recently adopted a content standard 
for metadata. According to an Executive order signed by President Clinton on April 1 1 , 
1994, ail Federal agencies will begin to use this standard to document newly created 
geospatial data as of January, 1995. This standard provides a consistent approach and 
fonnat for the description of data characteristics. The standard was developed over a 
two-year period, with extensive review by professionals at all levels of government. The 
standard provides a way fbr data users to know: 

what data are available whether the data meet tiieir specific needs where to find the 
data how to access the data. 

Because these standards are now in place, and large amounts of Federal data will be 
available In these standards, data managers from State and local governments and 
private industry will have an incentive to adopt these standards to document their own 
data. The FGDC is also sponsoring the creation of a National Geospatial Data 
Clearinghouse which will point users toward the spatial data that are best for their 
particular project. The intent is not to centralize all geographic data in one location, but 
to provide links through the Internet to distributed sites where data are produced or 
maintained. Managers who document their data using the metadata standards will 
provide these metadata to the National Geospatial Data Clearinghouse so that users 
can easily find data. Easier access to data will mean that a company's customers or an 
agenc^s cooperators could be increased. 

Why use metadata? 

Twenty-^ve years ago, humans landed on the Moon. Data from that era are still being 
used today, and it is reasonable to assume that today's geospatial data could still be 
used in the year 2020 and beyond to study climate change, ecosystems, and other 
natural processes. Metadata standards will increase the value of such data by 
facilitating data sharing through time and space. 

The value of Picasso's painting did not deperxl solely on his having signed the work, a 
signature that could easily have been forged. Information about the painting, where it 
came from and where it had been, increased its value. So when a manager launches a 
new project, investing a small amount of time and resources at the beginning will pay 
dividends in the future. 

Source: ORNL DAAC Metadata Editor 2/99 



11 



Appendix 2 




Figure 5. Olympus - Main Page 
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Using this site Implies agreementto our terms and conditions of use. 

Please use our Metadata Editor to describe your data holdings. IT you are not 

ready to publicize your data, you can save the desalpUons strictly for your 

own use. When you are ready, you can make them public. Our search engine r :^ 

will **see" your descriptions and allow other researchers to find out about your : i 

data through on-tine searehea. ; | 

Wantto try outthe Metadata Editor? You can type In 'guesf as the User ID and ^ \ 

leave ttie password blank. ^ H 

You can save your files In a separate, personal area IT you have your own User 
iD. To request a User ID, call ff 1) 210^-6641 

or email mnec80iu(ftewri.orq , f 




Figure 6. Olympus * Login Page 
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Mistailata Editar at CNWRA - Olympos v w b 

Knowiedge IS Power 

for the:,: ■ ' ; 



The toolbsr has the fbllorwiiig dropdownmeous. links aie ptovidedfprfiirfherinftwinwtinrt 
File Mom 

Hey—. - ^tow UBpty ffUBi 



• opsfifile 
&SGea, - sttw opea file 



Welcome to tte CNWRA's Metadata Editor. 



The Mstadata Editor was designed to halp you create and update metadata files containing key infonriation about your 
research-whether it Is proposed, ongoing, or completed. Metadata includes infbmnation like the title of your data set, your 
name, and characteristics of the date, it can also contain links to web pages that you have developed. Just fill out our 
form and save it. It will automatically become a metadata file. Then you can decide whether to send the metadata to the 
search engine. 

We include several categories of metadata: data set information, data flffcegg InftrnifltlQIl. and date set dOCUmertfatiPn ■ 
Ttte first categories are designed to help a user search and iecate dida sets that meet his or Iter criteria. The last 
category, data set documentation, is designed to help a user undemlaiHl Hie data and evaluate the data for 
usefulness for his or her purposes. 

Note that the metadata In the first categories are intentionally general in content. They are, in effect, a "least common 
denominator" designed to help a user search for and locate data sets that are similar in content but are located in many 
geographically distributed sources in disparate file structures and formats. These metadata fields are not detailed enough 
to fully document your data set. To do that* you will need to access the Documentation Tool that is cunently under 
development and. when completed, will be incorporated into the CI^IWRA Metadata Editor. 



Vou win find ouifSDims easierto useif yourbiovseris etftdt soaen andif you set your bxowsax to update paspa automaticcil^. (foi 
hdp with aetUngyour bcowsai; dkkbsa) l^ou can also acgost fha g^a&fiana ban to change tiia sbs of aa^viawing area. If you f;'^'' 
» afirsUtima usa^ va suggMtthatyoubnaflylocdc at the hsi^ftil 
Whan you are zaai^ to wod^ gp to fha Fib aua» and sfllaclfhe daaira 
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Figure 7. Olympus - Metadata Uploader/Editor 
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Appendix 3 



GEOLOGY ArcView File - West Valley Project 

Table of Contents 

Identification Information 

Data Quality Infonnation 

Spatial Data Organization Infomnation 

Spatial Reference Information 

Entity and Attribute Information 

Distribution Information 

Metadata Reference Information 

IDENHFICATIONJNFORMATION 
Citation: 

Citationjnformation: 

Originator: SwRI Center for Nuclear Waste Analysis (CNWRA) 
Publication Date: 20010618 
Title: GEOLOGY ArcView File - West Valley Project 
Edition: One 

Geospatial_Data_Presentation_Form: Map 
Publicationjnfonmation: 

Publication Place: San Antonio, Texas 

Pubiishen SwRI. CNWRA 
Other_Citation_Details: 

Online_Linkage: HTTP://www.swri.orQ/cnwraAvestvallev 
Larger_Worl(_Citation: 
Citationjnformation: 
Originator: SwRi.CNWRA 
Pubiication.Date: 20010618 
Title: West Valley Geographic Information System 
Publicationjnformation: 
Publication Place: San Antonio, Texas 
Publisher: SwRI, CNWRA 
Online.Unkage: HTTP://www.swri.org/cnwraAvestyallev/data 
Description: 
Abstract: 

The U.S. Nuclear Regulatory Commission (NRC) Is 
partidpating as a cooperating agency in the development of 
the Environmental Impact Statement (EIS) to support 
decommissioning activities at the West Valley Demonstration 
Project and the larger Wast Valley site, located near 
Buffalo, New York. The geospatial, temporal, and 
geoenvironmental datasets for the site that will k>e used to 
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support evaluation of decommissioning alternatives can be 
viewed and processed in a geographic infonnation system 
(GIS)/ three-dimensional visualization system. The NRC has 
requested the Center for Nuclear Waste Regulatory Analyses 
(CNWRA) to construct a GIS for the site that uses existing 
U.S. Department of Energy (DOE) data and takes into 
consideration NRC's present and future roles at the site. The GIS 
facilitates technical, dedsiorHmaking, and regulatory 
analyses. By providing an easily accessible and evolving 
source of information on the site, and by allowing this 
information to be presented in visual displays, the GIS 
supports the NRC strategic goals of efficient regidation 
and increased public confidence. This report documents the 
design, implementation, and application of the GIS. In 
addition, tfie report documents prot>lems encountered In 
implementing the design and suggests potential solutions 
that would allow a similar GIS design to be efficiently 
implemented at other sites. 
Purpose: 

The Geographic information System (GIS) design for the West 
Valley Demonstration Project (WVDP) GIS constructed by the 
Center for Nuclear Waste and Regulatory Analysis (CNWRA) 
should prove to be very useful for accomplishing the goal 
of facilitating the US Nuclear Regulatory Commission's 
(NRC's) Environmental Impact Statement (EIS) review within 
the National Environmental Policy Act (NEPA) framework. 
CNWRA has developed a very innovative and practical design 
for accomplishing this task. The GIS design proves to be a 
very effective and efficient method of organizing and 
accessing the data obtained from the Department of Energy 
(DOE). The design is flexible enough to allow incorporation 
of additional data. A similar design could be implemented 
in any GIS developed fbr EIS review purposes at other sites. 
Supplementaljnformation: 

The GIS does not incorporate data from sources outside of 
that provided by the DOE as part of their original dataset 
Very litUe effort has been made to clarify or enhance tlie 
DOE data through modifications or further analysis. 



Tlme_Perlod_of_Content: 
Tlme_PeriodJnfonnation: 
Range_of_Dates/nme8: 
Be^nningLDate: 
Ending_Date: 
Currentness.Reference: 
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status: 

Progress: In work 

Maintenance_and_Update_Frequency: Continually 
Spatiai.Domain: 

Bouncllng_Coordinates: Geographic coordinates (latitude/longitude) in 

~ dedmal degrees. 
West_BoundingLCoordinate: 36.0 -111.0 
Ea8t3oumiingLCooffdinate: 36.5 -86.5 
South_BoundingLCoordinate: 48.5 -84.0 
North ~BoundingLCoordfnate: 49.5 -114.0 
Keywords: 
Theme: 

Theme_Keyword_The8aurtis: None 
ThemelKeywordrGIS 
Theme.Keyword: EIS 
Theme.KeywonI: NEPA 
Place: 

Place.Keyword.Thesaunis: None 

PlacelKeyword: United States 

Place_Keyword: NorthWest 

PlacelKeyword: New York 

PlacelKeyword: Buffalo 

Place_Keyword: West Valley 
Access_Constraints: 
Predecisional Report 
Use.Constraints: None 

Acknowledgement of the NRC and CNWRA would be appreciated in products derived 
from these data. 
Point_of_Contact: 
ConUict.lnformatlon: 
Contact_Organization_Primary: 
Conta^_Organization: SwRi CNWRA 
Contact^Person: David Fanrell 
Contact_Positlon: Hydrologist 
Contact_Address: 

AddressJType: mailing and physical address 

Address~6220 Cuiebra Rd. 

City: San Antonio 

State or Province: TX 

PostaLcbde: 78238 

Country: United States 
Contact.Volce.Telephone: 210-522-5208 
Contact_Fac8inille_Telephone: 210^22-5155 
ContacCEIectroni^Mall J\ddre88: dfarrell@swri.org 
Hour8_of_Service: Monday-Friday, 8am-5pm, Central Standard Time 
Native_|jatSL.Se^Envlronment: 
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ArcView version 3.2 shapefile format 
cl:\wvdp-gis\gisVfocility\bourKlary\oeol.shp 



DATA_QUALITYJNFORMATION 

Attribute.Accuracy: 
Attribute.Accuracy.Report: 

No independent evaluation of the attribute or positional accuracy of the 
source data was undertaken. However, a series of coverage-based (global) 
diagnostic tests were run on each ArcUSA coverage to ensure data cpjaiify 
and integrity. 

Logical_Con8istency_Report: 
These data are believed to be logically consistent, though 
no tests were performed. Line geometry is topologically dean. 

Completene88_Report: 

The boundary of the area is dependent on the shoreline 
and/or edges of rivers and bays as delineated on a USGS 7.5 
minute Topographic Map. The edges or borders of the 
boundary might change as the natural land changes or better 
maps and aerial photography become available. The boundary 
was not based on legeri parcels or definitims; therefore, 
the core boundary is a management/research boundary not a 
legal boundary. 
PositionaLAccuFacy: 
Horizontal_Po8ltionaLAccuracy: 
Horizontal_Positional_Accuracy_Report: 
The data were created by delineating the boundary off a 
USGS 7.5 minute Topographic Map at 1:24000 scale. 
Therefore, the horizontal accuracy is assumed to be within 
National Map Accuracy Standards, with a horizontal accuracy 
of 45.6 feet at the 95% confidence level. 
Vertical_Positional_Accuracy: 
Vertical_Positional_Accuracy_Report: 
The data were delineated off a USGS 7.5 minute Topographic 
Map at 1 :24000 scale. Therefore, the vertical accuracy is 
assumed to be within National Map Accuracy Standards, with 
a vertical accuracy of 1 1 .9 feet at the 95% confidence level. 
Lineage: 

Source Jnformation: 
Source^Cltation: 
Citation Jnfonnation: 
Originator Marius Necsoiu 
Publication.Date: 2001 061 8 
Title: West Valley Demonstration Project 
Edition: One 
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Geospatial_Data_Pre8entation.Form: map 
Publication Jnfbrmation: 

Publication Place: San Antonio, Texas 

Publishen SwRI, CNWRA 
Otiter.Citation_Detail8: 

Online.Linkage: HTTP://www.swri.orQ/cnwraAvestvallev 
LArger.Work_Citation: 
Citation Jnfonfnation: 
Originator: SwRi.CNWRA 
Publication.Date: 2001 061 8 
Tifle: West Valley Geographic Infonnation System 
Pubiicationjnfonmation: 
Publication Place: San Antonio, Texas 
Publislien SwRI, CNWRA 
Online_Lini(age: HTTP.7/www.swri.ora/cnwra/westvallev/clata 
Source_Scale_Denominaton unl<nown 
Type_.oT_Source_Media: CD-ROM 
Source_Time_Period_of.Content 
Time.PeriodJnfommtion: 
Range_of_l5ate8ninie8: 
Beglnning_Date: 
EndingLDate: 
Source_Cun«ntne88_Reference: Publication Date 
Source.Citation.Abbreviation: 
Source_Contribution: 
Process.Step: 

NRC/DOE provided the necessary data to CNWRA and for processing 
into the ArcView shape file geol.shp. 
Proces8_Description: 

The original file was downloaded to a UNIX system. The 
ARC command IMPORT created coverage along with the INFO data file. The 
PROJECT command in ARC created a coordinate definition file (PRJ) to 
covert the coverage into Albers projection and the ARC command 
PRECISION was used with the option DOUBLE. 
Source_Used_Citation_Abbreviation: 
Process.Oate: November 2001 
Source_Produceci_Citation_Abbreviation: 
Proces8_Contact:~ ~ 
Contactjnformation: 

Contac^Person_Primary: 
Contact_Organization: SwRI CNWRA 
Contact.Person: Marius Necsoiu 

Contact_Position: GIS/Remote Sensing Specialist 

ContacT Address: 

Address.Type: mailing and physical address 
Address: 6220 Culebra Rd. 
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CKy: San Antonio 

State or Province: TX 

PostaLCode: 78238 

Country: United States 
Contact_Voice_Telephone: 210-522-5541 
ContactlFacsimile.Telephone: 210-522-5155 
Contact_Electronic_Mail_Address: mnecsoiu@swri.org 
Hours_of_Service: 0730-1^615 



SPATIAL_DATA.ORGANiZATIONJNFORMATION 

Direct_Spatial_Reference_Method: Vector 
Poiiit_and_Vector_ObJectJnformation: 
SDTS_Terms_0e8cription: 

SDTS_Point~and_Vector_Object_Type: 6T-pol^n composed of chains 
Point_and_Vector_ObJect_Count: 1 1 



SPATIAL.REFERENCEJNFORMATION 

Horfzontal.(^rdlnate_Sy8tem_Oefinition: 
Planar: 

Map_Projection: 

Map_Projection_Name: Geographic 
Gec^raphic: 

Planar^CoordinateJnformation: 
Planar.Coordinate.EncodingLMethod: Coordinate pair 
Coordinate.Representation: 
Absci88a_Resolution: 
Ordinate.Resolution: 
Planar_Dilitance_Unit8: Feet 
Geodetic_Model: 
Horizontal_Datum_Name: North American Datum of 1983 
Ellipsoid.Name: Sphere 
Semi-msuor.Axis: 20902179.3220430 
Denominator_of_HatteningLRatio: Infinity 

ENTITY_AND_ATTRIBUTEJNF0RMAT10N 

Overview.Descrfption: 
Entity_and_Atbibute_Overview: 
EntityIandlAtbrfbute_DetalLCi1atlon: 

DISTRIBUTIONJNFORMATION 
Distributor 
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Contactjnformation: 

Contact.Organization_Priinary: 

ContacLOrganization: SwRI CNWRA 

ContadTPerson: David Farrell 
Contact_Posltion: Hydrologist 
ContacTAddress: 

Addre^.Type: mailing and physical address 

Addre8s76220 Culebra Rd. 

City: San Antonio 

State or Province: TX 

PostaLCode: 78238 

Country: United States 
Contact.Voice.Telephone: 210-522-5208 
ContactlFacsimileJTelephone: 210-522-51 55 
ContactlElectroniqlMaiLAddress: dferrell@swri.ofg 
Hours.of.Service: 0730-1615 
Resource Description: 
Di8tribution_Uabiiity: 



METADATA.REFERENCEJNFORMATION 

Metadata.Date: 20010623 
lllletadataLF(eview_Date: 
Metadata_Contact: 
Contactjnformation: 
Contact_Organization_Primary: 
Contact_Organizatlon: SwRI CNWRA 
Contact_Person: Marius Necsoiu 
Contact_Position: GIS/Remote Seinsing Specialist 
Contact_Address: 

Address.Type: IMailing and physical address 

Address: 6220 Culetura Rd. 

City: San Antonio 

State or Province: TX 

Postai.Code: 78238 

Country: United States 
Contect_Voice_Teiephone: 210-522-5541 
Contect_Fac8imile_Teleplione: 210-522-5155 
ContectlElectronic_Maii_Addre8s: mnec8oiu@swri.org 
Hours.of.Service: 0730-1615 
Metedata SUindard.Naine: FGDC CSDGM 
Metadata Standard.Version: FGDC-STD-001-1998 
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